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RELATICUSHIPS BETWEEN HARD/SOFT, RURE/APPTJED, AND LIFE/NCNLIFE

DISCIPLINES AND susJEcr BOOK USE IN A UNIVERSITY LIBRARY

William E. NCGrath

ABSTRACT

In a university library, variability in circulation of books by

subject area is partly but directly dependent on the academic program--e.g.,

if the anthropology department enrolls more students than the physics

department, then more anthropology books should circulate. However, if the

number of students enrolled in each subject is the same, ti-n number of boo'

circulated in one subject may still be larger than in the other. Therefore,

other sources accounting for variability must be sought. One po,sible source

is in the nature of the subjects themselves. For example, subjects (a

represented by academic disciplines or de ts) are often called hard

or soft, pure or applied or life or nonlife. The purpose of this paper was, to

determine the relationship between these Characteristics and the number of

books charged out of an academic library by students. 'II ee major hypotheses

were formulated:

( 1) the softer a subject, the greater the book
subject; the harder the subject, the fewer

on that
charged;

the purer the subject, the greater the books charged; the
more applied the subject, the fewer the books charged;

(3) the more a subject can be characterized as life oriented, the

greater the difference in number of books Charged between that

subject and those characterized aq nonlife oriented.

Interaction and higher order (polynomial) coMbinations between the three

characteristics and book Charges were also hypothesized. A scale value for

each characteristic in each of 60 academic subjects was determined by a survey



of faculty of the University of Southwestern Louisiana. Correlation and

multiple regression were employed to assess the proportion of variance

accounted for by each of the three characteristics. Othpr iables--

masters, upper and lower level enrollments, credit hours being taught,

number of books already in the library, and level of degree offered--were

entered into the regression equation as controls. Hypothesis (1) waq

weakly supported under the condition that shelflist and masters enrollments

were held constant. Hard/soft was also significant when pure applied

held constant, but shelflist and enrollments were not. Hypothesis (2)

was modestly supported under the condition that other variables were not

held constant. Otherwise pure/applied was not significant. Tbgether pure/

applied and hard/soft, in that order, and when no other variables were

controlled accounted for of the variance. Hypothesis 3) was not sup-

ported under any of the conditions tested, nor were any of the hypothesized

interactions or higher orders. Results have implications in sociological

understanding of the relationship between disciplines and library use, in

formulating a rationale for library collection building, and in administrative

budget allocations to subjects.
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RELATIONSHIPS BEtIWEEN HAM/SOFI, PURE/APPLIED, ANTI LIkh/NONLIFE

DISCIPLINES AND SUBJECT BOOK USE IN A UNIVERSITY LIBRARY'

William E. McGrath

Introdu tion

Leroy Nerrit El] complained that, with certain exceptions,

no authority in the library field has addressed himself to an
a_prieri philosophical consideration of how a library ought to
be evaluated, what the criteria ought to be, or where the
boundary lies between excellence or mediocrity. El, p. 55-563

with Merritt's complaint in mind that the general problem _f

is stated: on what theoretical or empirical grounds can a sound collection

building philosophy for an academic library be constructed?

Neither of two philosophic goals perhaps most widely defended

principle, that of self-sufficiency [2] and the "slice-of- v

approach [3] have beau attainable in prau ice. Comprehensive, economic

schemes for acquiring the world's inZormation have yet to satisfy fully

the specifid or even general neels of library users. Farmington plans,

standing ordet, blanket orders, approval plans, and the like have filled

our libraries to the bursting point, yet all too frequently, our collections

cannot supply the right book at the right time.

Having failed to build unlimited collections, many librarians have

come to realize that only a well-founded theoretical/empirical basis for

delimiting acquisitions can begin to solve the problem. This paper does not

offer a new collection building philosophy nor "acquisitions plan as such.

Nor is a coherent theory developed. It does attempt to lay some groundwork

This paper is based on portions of the author's doctoral disbertation,
which was submitted to the School of Information Studies, Syracuse
Universi_- August, 1975.
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for the developiint of theory by _eeking empirical evidence that use of

library is related to characteristic differences of academic disciplines.

Hence, it seeks a rationale, but not a mechanism for gearing collection

building to the university program through those disciplines.

Books and journals Are acquired to be used, and therefore anount of

use is one criterion for evaluating a library collection. If so, then the

challenge for collection builders, since purchasing funds are necessarily

restricted, is to predict or otherwise understand use. Predicting amount

of use of newly published, specific titles has proven to be a diff cult and

perhaps misdirected task for libr _ies. Specific titles may be less

impertant to the reader than the general subject in which the title falls.

Users are often satisfied to find any book on a subject. It seems reason-

able to ass- efore, that library users may be more concerned with

subject content and its availability in their libraries. In other words, a

library may be evaluated on whether it has any book on a given subject. If

prediction of subject use should be worthwhile. However, ability to

predict, though all important, is still not sufficient. Understanding is

needed. In the same sense that it is not difficult to predict sunrise from

knowledge of past sunrises, it is not difficult to predict one ye 's use frail

knowledge of the previous years' use. A, more fundamental approach Would be

to explain why some subj ect are used more than others. Hence, prediction

may follow from explanation in a theoretical sense but not necessarily vice

versa. A better understanding of the variables that contribute to the

differences in subject use would help librarians to build collections which

match the Interests of the library's users, and thus would provide one base

for aioriori evaluation. Thus, this paper deals only with explanation. A

subsequent paper will deal more directly with prediction.



Theoretical Conte- --Sociology of Disciplines

A basic assumption in this paper is that library usage is directly,

but not completely dependent on the academic program. For examPle, if

anthropology enrolls more students than physics,

physics books should be ed. However if the n

e anthropology than

oiled in ea

department is the same, book use nay still be larger in one than the other.

Therefore, additional sources of variability in use must be sought . One

possible iource is in the nature of the subjects or disciplines themselves.

Inherent characteristics of subject matter, embodied in the disciplines,

should vary greatly and thus -hould be significant contributors to variability

in subject book use. Use of journals is not considered in this paper,

although it is recognized that for a full understanding of the questions

involved, journal usage should be stuaied.

The theoretical context of this study may thus be placed in the

sociology of disciplines, or the sociology of science, i.e. the study of

behaviorial differences in disciplines. There are, apparently, few studies

relating characteristic differ ces to library usage.

According to Crane [4],

The effectiveness of much of the research on scientific
communication is inhibited by our lack of precise knowledge of

(1) the intellectual differences between scientific fields

and (2) the intellectual and social relationships between

these fields. C4, p. 163

Biglan C53 empirically identified three sociological characteristics

of subject matter which he then correlated with scholarly output of academic

departments C6J. The three characteristics were:



(1) the hard/soft distinction, which Biglan equated wit

concept of paradigm development of disciplines;

(2) the pure/applied distinction;

3) the life/nonlife distinction; i.e., that between concern with life

systems and concern with nonlife systems.

The three characteritics ware derived from a rulti-dimensional scaling

analysis of faculty judgments of similarities between academic departments

at the University of Illinois and an unidentified small college. Undoubtedly,

academic subjects have more than three characteristics, and Biglan's data

could support more than the three they did. However, these three

characteristics emerged cleanly and were well supported.

Biglan's is the only work identified in the literature which system-

atically dealt with more than two characteristics and their relationship to

sociological variables, although Storer [8] tentatively hypothesized

relationships between two, hard/soft and pure/applied, and several demographic

variables.

Nbre than 20 years ago, Stevens [9] found that journal title dispersion,

and subject dispersion, "the degree to which the literature of a subject

includes publications from different -upjects," were

(1) greater for literatures of technologies than for those of pure

science;

(2) greater for literatures of new sciences than for those of older

s K r73

sciences;

3) greater for literatures of social sciences and humantities than for

those of natural sciences and technologies.

But it vas not clear how Stevens defined and

or disciplines.

8

tiated the- subject -eas
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Stor_ [10] saW the hard/s_ t dimension as cultural, and the pure applied

as social. This is derived from the "Merton' paradigm" in which disciplines

are seen both as bodies of knowledge and asorganizations of individuals.

The Nertonian paradigm, as elucidated by Storer in a collection of Merton's

papers [11], has two major components. The first consists of four principal

norms, or institutional imperatives which guide scientists. They are

universalisms of scientific laws, communism (common ownership of knowledge),

disinterestedness, and organized skepticism. Merton called these norms the

eftsof science. The second component is the drivtng energythe quest for

professional recognition, e.g., through priority of discovery or publication,

which keeps the scientific institution running. This is the general context

in which Storer'places the hard/soft and pure/applied variables.

Just as the distinction between hard and soft sciences has
been proposed as the most powerful single variable in explaining
disciplinary differences in the cultural realm, it is probably
the distinction between basic and applied research that has the
greatest explanatory power in the social structural realm.
[10, p. 239]

Whether a disciplinet s body of knowledge is "hard" or "soft"
seems to have important implications for the relations among
its practitioners, particularly in terms of communications
practices. Whether its members are concerned principally
with basic or applied research has consequences for their
salaries, the conditions under which they work, and presumably
also for the extent of their involvement in the central
activities of the scientific community. [10, p. 257]

This implies that the context of subject book circulation may b exp essed

in cultural terms on the one hand and social terms on the other. That is,

subject book use may have meaning in terms of goals and values of society,

and in terms of relationships between individuals. For example, use of

books in the soft disciplines may be a reflection of the values specific to

those disciplinesi.e., to what extent Merton's four norms or other norms

are part of a particular discipline. Use of books in the pure disciplines
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may first reflect the number of persons reading them. Secondly, it may

reflect the manner in which recognition is sought. Workers in pure dis-

ciplines may seek recognition through the printed word (by publishing) and

will align themselves with disciplines in which the printed word is important.

Workers in applied disciplines may gain recognition through invention or

applications of material products and thus may produ e and therefore read

fewer boo

Hard/Soft

The hard/soft concept, though sorrwhat ill-defined, probably has

strongest support in Thomas Kuhm's theory of paradigm development.

According to Kuhn, a paradigm

-stands for the entire constellation of beliefs, values,
techniques, and so on shared by the members of a given
(scientific) community. E7, E4 1753

A paradigm is what the members of a scientific community share,
and conversely, a scientific community consists of men who share

a paradigm. E7, p. 1763

Every discipline has its paradigm 2nd may be characterized as

well-developed, or in a state of pre-development. The social sciences or

humanities may be pre-caradigmatic, whereas physics and engineering have

well-developed paradigms. According to Biglan, a high paradigm or well-

developed discipline would be "hard" and a low paradigm discipline wonld be

ft. According to Kuhn, the primary means of scholarly or scientific

communication between members in a high paradigm discipline is through

urnals, and that in a low paradigm discipline through books. This

distinction if it can be measured, should help to accc t for differences

between disciplines in book and journal use in libraries.
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Storer E12J regarded hardness and softness as a continuum. He saw

hardness as implying tough, brittle, strong unyeilding, impersonal,

difficult and aggressive, and softness as implying gentleness, adapting

akness, malleability, sympathy, th, informality, and easy. He

attempted to measure the differences in nine disciplines by (1) the percent

of articles in journals which used author's initials (instead of full names)

in references and footnotes--a measure of impersonal and social relations,

and (2) the percent of articles using equations and tables (a measure of

rigor).

Price [133 used the number of references in individual journals

dated within the last five years as a measure of hardness and softness.

Lodahl and Gordon [14] determined the degree of paradigm development

in seven disciplines by measuring the amount of consensus, among members of

the disciplines, on law, theoxy and methodology within a discipline. They

found that members of high paradigm disciplines (physics, ch -try),

agreed more on requirements for degrees and course content for their

disciplines than did those of low paradigm disciplines.

Applied

Feibleman [15] defined pure science as

.a method of irvestigating nature by the experimental
method in an attempt to satisfy the need to kn

appflej science as

.the use of pure science for some practical h
[15, p. 33]

Pure science implies knowing and applied science implies action.

esthaicehas as its atm-the understanding of nature;
it seeks application. Applied science has as its aim the
control of nature; it has the task of employing the findings of
pure science to get practical things done. [15, p. 33]

ii



He concluded that the "line between pure and applied science is a th n

one", and that "the conception of science as exclusively pure or utterly

applied is erroneous . ." He noted that theories discellied in the

physics laboratory take some time before becoming standard engineering

practice. This has implications for book and journal usage,in that theory

is first published in journal articles, later finding its way into text

books.

He noted that a discipline can exist somewhere in be

-degree both pure and applied. One discipline may be

more applied than another.

Amick [16] found that an individual chemist's ori tation exists along

a ic/applied continuum within the discipline, noting th to classify

dividual as either basic or applied is inappropriate.

er [17], using Bush's [18] definition of pure sciences (creation

of new knowledge) and applied sciences (application of existing knowaedge),

found that pure scientists made more use of textbooks, monographs and

research journals than applied scientists. Applied scientists made more

use of trade publications, research reoolls, patents, standards.,

specifications and test codes.

Elrid c

Lif ife

The third characteristic which errrged from Biglan's study was what he

called the "life/nonlife" dimension. The life end of the dimension includes

those studies that deal with inamate objects; the nonlife end includes those

that deal with inanimate objects. As with pure-applied dimension, Biglan

offered no further discussion nor definition of this characteristic.

12
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A short elaboration is offered here. The components of this

characteristic are perhaps more obvious than the first two. Its definition

hinges on those of biology, life science, and social sciences, or those

dealing with understanding of human problems on the one hand and that of

animacy on the other.

What is notable in the definition of this characteristic, is that the

social sciences and biological sciences come together in their concern for

"life". Without life, we have no social sciences. Hence, Biglan's

comprehensive label "life sYstem".

Also interesting is that, in Eiglan's dimension, " " can include

not only things like rocks and atoms, but abstract things like mathematical

concepts. This suggests that scholars feel that same subjects may still be

imate" even though those subjects are purely the conceptualizations of

living human minds. Also, this notion should be implicit in the definition,

and is not contradictory.

As with the other two characteristics a discipline's aggregate

or entation nay exist anywhere .along a life/nonlife continuum.

Eiglan found significant relationships between the hard/soft and

pure/applied concepts and certain measures of scholarly output, such as

publication of articles and technical reports. He found no significant

relationship between the life/nonlife characteristic and output of scholars

in the life and nonlife disciplines.

These distinct ons should be reflected in the nature and scope of

library collections and in use of those collections. Since student use of

academic collections is far the greater compared to use by scientific and

scholarly faculty (beca _e students outnumber faculty), three major



hypotheses relating student use o

formulated. They were,

and subject charac±eristics were

Hypothesis 1: the lower the paradigm development of a discipline
--that is, the softer the subjectthe greater the
number of books on that subject charged frau the
library. Conversely, the higher the paradigm
development of a discipline--that is, the harder
the subject--the fewer the number of books on
that subject charged from the library;

Hypothesis 2: the more a subject can be characterized as
applied, the fewer the number of books on that
subject charged from the library, and the more
a subject can be characterized as pure, the
greater the number of books in that subject
charged from the library;

esis 3: The more a subject can be characterized as
life oriented, the greater the difference
number.of books charged from the library
between that sUbject and those characterized as
nonlife oriented.

Since some correlation between these variables might normally be expeoted,,

and

two

10

since Biglan found same interaction between the life/nonlife and the other

variables, two specific interactions were hypothesized.

thesis

Hypothesis

Additionally, secor

4: The more a life subject is pure, the greater the
difference in number of books charged from the
library between that subject and one which is
nonlife and hard;

5: The more a life sUbject is pure, the greater the
difference in number of books charged from the
library between that subject and one which is
nonlife and applied.

hypothesized.

book

and third order mathematical combinations were

e consisted of total out-of-library circulation by

undergraduate and graduate students for the fall semester of the 1974/75

academic year at the University of Southwestern Louisiana (U.S.L.).

14
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cataloged monograp journals were excluded from the count.

Reserve books were not counted. Subjects of circulated books were assigned

to one of 63 academic deparnents according to whether the book's classi-

fication number irtched those assigned to the academic department u ing

the method described by McGrath and Durand C19].

Values for the three subject characteristics were deteomined for the

63 departments by a questionnaire sent to three randcan selections of

U.S.L. faculty. Each of the three random groups received a different

questionnaire, one each for the three characteristics. That is, each

individual received one questionnaire on one of the three characteristics.

The three groups of questionnaires contained one question each, but

ch faaulty member was asked to judge each of 63 departments on a ten

point scale on the characteristic in his questionnaire. The responses for

a given department receivedwere then averaged overall, so that eadh

department recei an-aggregate score on each of the three characteristics.

Rank scores appear in Tables 1, 2, 3. The general questionnaire is

reproduced in ppendix 1. Methods for checking reliability of scores will

he treated in a separate paper.

Scores were correlated with those obtained by Biglan at the University

of Illinois for 25 comparable academic disciplines. Results are shown in

Table 4. The correlation coefficients suggest that in the aggregate,

scholars and scientists at different institutions largely perceive the

relationship of these disciplines to the three characteristics in the same

way.

Variance of scores for 13 departments (see Table 1, 2 And 3) were con-

sidered too large and -ere dropped from the final analysis. They were Fine

Arts, French German History Latin, Medical Record Science, Music, Philosophy,

Physical Education, sh and Statistics.

15



Tble 1

Pank Values For Hard/Soft Characteristic With Median

Rank Discipline Mean Value Rank Discipline Mean ValUe

1 mathematics 3.42 Hardest 33 Ind & Tech Educ 0.90 Median

2 Chemistry 3,41 34 Vbc Aglic Educ 0.87

3 Electrical Engineering 3.36 35 Business Comunication 0.80

4 Chemical Engineering 3.28 36 General Business 0.72

5 Physics 3.26 37 Economics 0.67

6 Itchanical Engineering 3.21 38 Bore Economics 0.61

7 Civil Engineering 3.21 39 Management 0.59

8 Statistics 3.18 40 History* 0.38

9 Spanish 2.98 41 English 0.32

10 German' 2.92 42 Vac Ind Educ 0.26

11 Microbiology 2.88 43 &sic* 0.25

12 Petroleum Engineering 2.81 44 Reading 0.24

13 Computer Science 2.78 45 Marketing 0.21

14 Latin 2.78 46 Architecture -0.04

15 General Engineering 2.71 47 Speech -0.04

16 Biology 2,67 48 Physical Education * -0.14

17 Accounting 2,65 49 Law Enforcement -0.16

18 Geology 2.63 50 Health Education -0.31

19 French 2.49 51 Journalism -0.36

20 Horticulture 2.14 52 Art"and Architecture -0.53

21 Animal Husbandry 2.09 53 Special Educaticn -0.74

22 icultural Engineering 2.04 54 Adult Education -0.86

23 iry Husndiy 1.96 55 -lied Arts -0.95

24 Nursing 1.94 56 Dance -1.20

25 Geography 1.84 57 Education -1.29

26 1.73 58 Psychology -1.32

27 Medical Record Science 1.69 59 Sociology -1.35

28 Library Science 1.63 60 Political Science -1135

29 Aerospace Studies 1.50 61 Philosophy * -1.56

30 AgricuJtur=m 1.45 62 Recreation -1.64

31 Finance 1.37 63 Pine Arts -1.87 Softest

32 Office Administration 1.35

*Nues for these departments were too unreliable for inclusion in the final ana1ysis.
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Table2

Pank Values For Pure/Applie1 Characteristic Nith Malian

Department Man Value Mean Value

Medical Record Science 3.55 Applied 33 Horticultuie 2.18 Mian

Recreation 3.51 34 Agronomy 2.16

Voc Ind Educ 3.47 35 Spanish 2.05

Office Administration 3.46 36 Finance 2.03

VocAgricEduc 3.44 37 Electrical Engineering 2.00

Nursing 3.36 38 Aerospawe Studies 1.98

Ind&TecEuc 3.35 39 German 1.97

Adult Education 3.24 40 General Engineering 1.91

Accounting 3.22 41 Architecture 1.90

Physical Education 3.19 42 Chemica) Engineering 1.23

Law Enforcement 3.14 43 Frenc4 1.52

Library Science 3.04 44 Art and Architecture 1.48

General Business 3.01 45 English 1.39

Hone Economics 2.93 46 uter Science 0.92

Business Communicaiton 2.36 47 MUsic* 0.64

Dairy Husbandry 2.85 48 Latin 0.32

Applied Arts 2.80 49 Geography 0.28

Journalist 2.74 50 Political Science 0.19

Health Education 2.66 51 Statistics * 0.18

Agricultural Engineering

Speech

Special Education

2.65

2.51

2.49

52

53

54

Economics

Sociology

Fine Arts*

0.14

0.05
r!

-0.14

Marketing 2.48 55 Geology -0.21

Animal Husbaniry 2.47 56 History* -0.33

Management 2.42 57 Psychology -1.72

Education 2.40 58 Chemis -1.72

Reading 2.35 59 Biology -1.24

Petroleum Engineering 2.35 60 Microbiology -1.94

Agriculture 2.30 61 Mathematics -2.04

Dance 2.25 62 Physics -2.31

Civil Engineering 2.23 63 Philosophy -2.58 Pure

Mechanical Engineering 2,20

/7 *Values for,these d -partnents were too unxeliable for inclusion in analySis.



Table 3

Rank Values For Life onlife Characteristic With Median

Subject Mean Value Rank Subject 'tan Value

1 Nursing 4.02 Life 33 Vbc Ind Educ 1.28 Median

2 Biology 3.93 34 Philosophy* 1.19

3 Anigal Husbandry 3.55 35 S jsh* 1.01

4 Microbiology 3.44 36 French* 0.76

5 Dance 3.41 37 Girman 0.73

6 Physical Education 3.37 38 Marketing 0.39

7 Recreation 3.30 39 Art and Architecture 0.50

8 Sociology 3.30 40 Office Administration 0.21

9 Dairy Husbandry 3.30 41 Architecture' 0.00

10 Health Education 3.28 42 Latin* -0.02

11 Home Economics 3.08 43 Medical Record Science* -0.12

12 Special Education 3.04 44 Ind & Tech Educ -0.30

13 Education 3,02 45 General Business -0,43

14 Agriculture 3.01 46 Economics -0.61

15 Psychology 2.99 47 Geography -0.61

16 Adult Education 2.79 48 Finance -0.73

17 Horticulture 2.75 49 Library Science -0.93

18 Speech 2,74 50 Geology =1.16

19 Law Enforcement 2,48 51 Petroleum Engineering -2.08

20 Agronomy 2.48 52 Chemistry -2.13

21 Reading 2.43 53 General Engimring -2.17

22 Agricultural Engineerin 2.32 54 Aerospace Studies -2,31

23 Voc Agric Educ 2.14 55 Civil mgine':ing -2.32

24 Music 2.10 56 Chemical Engineering -2.47

25 Political Science 2.00 57 Accounting -2.69

26 English 1.86 58 Electrical Engineering -2.71

27 Business Communication 1.79 59 Itchnical Engineering -2.90

28 Journalism 1.79 60 Statistics -2.95

29 Applied Arts 1.65 61 MMhematics -3.07

30 Management 1.59 62 Computer Science -3,31

31 History 1.58 63 Physics -3.49 Nonlife

32 Fine Arts 1.52

*Values for these departments'were too unreliable for inclusion in the final analysis.



Table 4

COrrelations of USL Values for the Thr Characteristics

With Those of the Biglan Study (University of Illinois)

Characteristic

Coefficient
of Sample

Ccefficient
of Populationa

Hard/Softb -0.78 * -0.55 -- -0.90

Pure/Applied 0.78 * 0.55 -- 0 90

Life/NOnlife 0.86 * 0.70 -- 0.93

a Co nfidence level of 99%.

Correlation is actuAlly
were scored with a sign

* H
0'

p 0, rejected at

positive since USL responses
oppdsite to the Biglan Study.

.01, n = 25.
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In addition to subject characteristics, it was expected that several

emographic, program and resource variables would be highly associated

with subject use. TO assess the explanatory power of subject

characteristics (X1, X2, X ), these variables al_i had to be controlled

or assessed. They are,

Xi 0

X4: The total number of credit hours, not including extra
course sections, taught by an aWdemic departnent duxing
the semester sampled. These hours include all levels of
courses including those open to undergraduates and graduates.

X5: The total number of lower level course enrollments.

X6: The total number of upper level course enrollments.

X The total number of masters level course enrollments.

X8: The total number of Ph.D. level course enrollments.

X9: Shelflist. Fbr each subject category, the total number of
shelf-ready, classified books in the library whose subjects-
match that subject category held the library at the time
of the survey.

o

Xri

Variable for Ph.D. Program.

Variable for Masters Program.

Variable for Bachelor's Program.

Xry and XT7 are dichotomous variables. That is, a department received

a 1 if it had a Ph.D. program, and 0 if it did not; likewise, if it had a

masters or bachelors

Analytical procedure was stepwise multiple regression, in which the

proportion of variance accounted for, W, was the principle explanatory

statistic. In this context, the linear regression model

Y X $1X1 f32X2 03X3

was first assumed, where



is subject hook use (cir ation),

is a unity var able, it always equals 1,

is the hard/soft concept,

X2 is the puke, applied concept,

X3 is the life/nonlife concept,

01, e the beta weights, and

is an error tekm.

If the pLedictive aspects of subject characteristics we s the sole interest,

the regres ion model would have sufficed. However, the explanatory power

of subject characteristics was of prime concern. lanatory power can

be determined by evaluating the "usefulness" of the three characteristics.

According to Xerlinger and Pedhazur,

we explain the variance of the dependent variable by
indicating the relative contributions of the independent
variables to the prediction of the dependent variable.
£20, p. 993

"UsefuLness" is the amount of variance (p2) eackipdependent variable

oh subject characteristic) contributes to the total variance (R.2). It is

defined Darlington £21] as "the amount Rwould drop if that variable

dropped from the regression equation." The mcdel is thus

where

,2 n2 A2
ijk

-I-

is the squared simple correlation hetween Y and i,

is the squared correlation hetween Y and j with the
influence of i removed from j, arid

is the squared correlation between Y and k, with the
influence of i and j removed from k,

This model assumes that intercorrelations exist among the three

characteristics.

21
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Since other variables such as the number of books the library holds

llments, were expected to have a heavy influence on subj

extended to take into account those which were significant.

In other words contribution to variance by subject characteristics would

be considered when these variables were controlled or entered into the

equation first. Contribution to variance for this Dill model was

r5/2

-Y-1 .12

where the numbers 1 . 12 represent all twelve independent variables.

Furthermore, to rule out the possibility that the relationships of the

subject characteristics to subject book use _might be nonlinear, the higher

order rrodel, consisting of second and third order poers, in ell

combinations, was postulated. The total number of coMbinations of the ori-

ginal three variables is 19. F for this model was

123 14 . 28,

liariables lto 3, and 14 thru 29, representing all combinations, are listed

here.

X = hard/soft X17 = X
1
X
2

= X X2
1

X
23 1 2

X2 = pure/applied X
18

= X
1
X

3
X24 = X X2

1 3

X3 = life nonlife 1 9 2 3
X = X X X = X X 2

2 2 1

X 14
= X2 X

2
= X3 X

26
= X

2
X2

1 1 3

X = X2 X = X3 X = X X2
1 5 2 2 1 2 27 J 1

X = X2 X = X X = X X
22

2
6 3 3 28 3 2

X
29
= XXX

2 2,

18
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The number of first, second and third order

because that is the total whose exponents sum to a

of original variables.

Finally, to maximize correlation, all variables Should have the same

scale of measurement. Therefore, values for Subject book use (measured on

a ratio scale) were log transferred, to conform to values for the

ations is limited to 19

of 3, the number

subject characterist

Results

asured on an interval scale).

Simple and partial correlations for the independent variables with

circulation are shown in Table 5.

The stepwise regression procedure selects the highest correlation,

and if the variable is statistically significant, enters it into the equa

tion. Results are shown in Table 6. The first to enter was shelflist.

After a variable is entered the procedure then computes partial correlations

(correlation of two variables when the influence of a third is removed)

of the remaining Nrariables with the dependent variable (subject book

in the second, third and fourth steps, the highest significant

relati ns were those for masters level enrollments, hard/soft, and upper

level enrollments, respectively. No correlations were significant after

the fourth step. That is, these four variables accounted for

possible proportion of variance, under the conditions tested. when these

variables were entered, remaining variables colild not account for any

additional variance. From the table, the following equation can be

expressed:

'al cor-
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Table 5

Correlations of All Independent Variables With

Subject Book Use (Circulation)

Simp1e Partial

Ste. 1 (Step 2) (Step 3) (Step 4)

1 Hard/soft -0.20 -0.31 -0.32c

2 Pure/applied -0.39 0.00 0.11 -0.01

3 Life/nonlife 0.07 0.17 0.15 -0.08

4 Credit/hours 0.69 0.31 0.14 0.22

5 Enrollments/lower 0.57 0.30 0 22 0.21

6 Enrollments/upper 0.67 0.26 0.16 0.25

7 Enrollments/masters 0.45 0.40b

8 Enrollments/Ph.D. 0.38 0.21 0.08 0.18

9 Shelflist 0.81a

10 Ph.D. program 0.35 0.20 0.08 0.21

11 Masters program 0.41 0.10 -0.17 0.03

12 Bachelors program 0.41 J. 0.02 0.11

a highest simple r, sig. 94F(1,47) = 89.3

b highest partial r sig. 3'75

c highest partial r, sig. ..95!(1t45) m 4.98

d highest partial r, sig. .9g(i 44) = 3.01
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Table 6

Summary of Stepwise ression Procedure

Showing Significant Increases in R Square, First-Ord

Variable
cumulative R

Increase
in

R Square F SignificantR Square

9 Shelflist 0.809 0.655 0.655 89.30

7 Masters Enrol. 0.843 0.71 0.0551 8.75

1 Hard/Soft 0.86 0.74 0.03 4.98

6 Upper Level Enrol. 0.87 0.76 0.02 3.01

* * * F
47), 46)

* * .95 (1, 46)

.9 1, 44)
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R2
1-97I6

= r2
Y9

r2
Y(7.9)

r2
1(1.97)

r2
1(6.971)

=--0.65+0.055+0.028-1-0.02

= 0.76.

The meanirg of this equatio is: 65 of the variance of circulation by

subject can be accounted for by the shelflist; 5.5% can be accounted for

by masters enrollments; and 2 be accounted for by the hard/soft

characteristic after the effect of both the shelflist and masters enrollments

have been removed from hard/Soft. An additional 2% can be accounted for

by upper level enrollments. Another way of saying this is: given that

shelflist is already in the equation, masters enrollments accounts for 5.5%;

given that shelflist and masters enrollments are in the equation, hard/soft

accounts for 2.8%; and so on, for upper level enrollm ts.

It is important to note that although all nine demographic variables

had higher initial correlations than that for hard/soft, none had signifi-

cant partial correlations after Aelflist and masters enrollments had been

entered. In fact, had not hard/soft been entered in step 3, the stepwise

procedure would have been halted leaving only shelflist and masters level

enrollments in the equation. Upper level enrollments became significant

again, but only after hard/soft was entered. The pure/applied and life/

nonlife characteristics were not significant under these conditions. In

other words when the strong variables, shelflist and masters level enrollments

were controlled, only the hard/soft characteristic was significant.

In the 3-variable model, the influence of the strong variables are

deliberately ignored, in an attempt to determine how much variance the

three characteristics accounted for by themselves. The 3-variable explanatory

model was intended to sort out the intercorrelations expected to exist between

the three characteristics. These intercorrelations are

26

in Table 7.



Table 7

IntercorreLations Between the Three CharacterIstics

Coefficient Coefficient
of Sample of Populationa

H d Soft with Pure/Applied -0.32 -0.54 -0.05

Hard/Soft with Life/Nonlife -0.65 -0.78 -- -0.47

Pure/Applied with Life/Nonlife 0.19 -0.08 0.45

nfidence level of 95%, n = _

2 7

23
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Simple and partial correlations used in the stepwise regression procedure

are shown in Table 8. The subject characteristic with the highest simple

correlation, pure/applied (-0.388), was entered into the equation first.

The partial correlation for hard/soft was then examined and found significant.

Hard/-oft was thus entered. The next partial correlation, -0.096 for life/

nonlife, was not significant and not entered. The contribution to variance

for the three characteristics is shown in Table 9. The total significant

contribution to variance uas 0.26.

Simple and partial correlations for interactions and higher order

combinations are shown in Table 10. The stepwise regression procedure was

also used for examining the usefulness of these combinations. From the table

is seen that only the interaction between h soft and pure applied

(variable X--
' 1

X ) was entered. No other interaction or higher order was
23 2

significant after X1X3 uas entered. The interaction is complex since the pure

applied characteristic was squared. Its contribution to variance is shown

in Table 11. Since its contribution, PO = 0.23, is less than the total

contribution when the two characteristics are entered separately, the useful-

ness of the interaction is less satisfactory in explaining subject circulation.

the value of 0.23 is the largest obtained by examining interactions and higher

order combinations, whereas 0.26 was the highest obtained without them.

Results of Hypotheses 1, 2 and 3 can be ascertained from the

correlations and their signs for the three characteristics and subject

use. From Table 1, subjects at the high end of the hard/soft scale were

considered "hard" and those at the low end "soft." Therefore a negative

correlation u uld indicate support for Hypothesis 1. From Table 12, it is

seen that the simple correlation for hard/soft was not significant. But when



Table 8

Simple and Partial Correlations Between Circulation

And the Three Characteristics

Sitip1e
Pyre/Applied
Held Constant

Pure/Applied
and Hard/Soft
Hpld Constant

Pure/Applied -0.388

-0.194 n.s.

0.071 n.s.

H d/Soft

Life/NOnlife

-0.36

0.16 n.s. -0.096 n.s.

p < .05

29
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Thble 9

Summary of Stepwise Regression Procedure

owing Increases in R Square

When the Three Characteristics Are Entered First, First-Otder Model

Cumulative Increase
Variable R Square in R Square

Pure/Applied 0.39 0.15 0.150 8.32

Hard/Soft 0.51 0.26 0.112 7.01

Life/Noillife 0.52 0.27 0.001 0.42 n.s.

.99F (1, 47)

.95F (1, 46)
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Table 10

F-Levels, Simple and Partial Colielations

For Higher Order CoMbinations of the Three Ch= -cteristics

In the Stepwise Regression Procedure

Variable

1 X1 Hard/Soft

2 X2 Pure/Applied

3 X LifqNonlife3

X21

15 X2
2

16 Xi

17 Xl.x2

18 X X1 3

19 X2X3

20

21 X3
2

22 X3
3

23 X X2
1 2

24 X2
-3

5 XX

26 X2X1

27 X X2
3 1

28 X X2
3 2

29 X X-1 2X3

a Not si

b See Table 4.19.

Simple
Correlation,

Partial
Cm-relation F to

-0.19 -0.098 0.446

0.39 0.023 0.025

0.07 -0.00 0.000

0.15 -0.07 0.267

0.41 -0.01 0.004

0.10 0.01 0.007

-0.47 -0.06 0.183

0.10 -0.10 0.476

0.16 -0.05 0.110

-0.12 -0.06 0.140

0.41 -0 03 0.050

0.12 0.03 0.044

-0.48 enteredb

-0.01 -0.05 0.137

-0.37 -0.01 0.007

-0.07 -0.03 0.056

-0.16 == -0.13 0.801

-0.26 -0.08 0.287

-0.33 -0.12 0.767

_cant at -.90F(1, 47 = 2.82.

27
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Table 11

of Stepwise Procedure Showing R

When the Three Characteristics and Their Higher-Order

Oirbintions are Entered First

Variable

23 X X2
1 2

Increase in
R Square

-0.48 0.23 13.97

.99F (1, 47)
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Table 12

Simple and Partial

Correlations Between Circulation and Three Characteristics.

With Shelflist and Masters Enrollments Controlled (Held Constant)

Sirnple

Controlling
Shelflist

introlling
Shelflist and

blasters a-Irollment

Hard/Soft -0.194 n.s.

Pure/Applied -0.388

Life/Nonlife 0.071 n.s.

-0.308

0.002 n.s.

0.167 n.s

-0.316 *

0.115 n.s.

0.15 n.s.

.05
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sheiflist and masters enrollments were controlled, the correlations (-0-308,

and -0.316) became significant and, being negative, tend to support

Hypothesis 1. As scores for hard/soft decreasei.e., go ficnthard to soft--

subject hook use increases. Hard/soft also became signifi t (-0.36)

when pure/applied was held constant (Table 8).

From Table 2, subjects at the high end of the scale were applied and

those at the IOW end pure. As with hard/soft, a negative correlation fram

pure/applied would indicate suppotL for Hypothesis 2. The simple correla-

tion for pure/applied was both significant and negative, tending to support

Hypothesis 2, when shelflist and masters enrollments were controlled.

When these strong variables were controlled, however, pure applied was not

supported.

Correlations for life nonlife were not significant under apy of the

conditions tested.

From Table 10, the correlations for variables 18 (X1X3) an 19 X2X3) ,

representing the interactions tested under Hypotheses 4 and 5, were not

significant. Thus, Hypotheses 4 and 5 were not supported.

Table 13 summarizes the findings for the original five hypotheses.

Summary of Findings

1. The hard/_ft characteristic is significantly correlated with s---

ject book use when shelflist and masters enrollments are held constant.

accounts for a small but significant amount of variance (2.0%) when the

effect of shelflist and wasters enroilnents are removed flcutit.

34
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Table 13

Support of Original Hypotheses

In Terms of Three Models

Model

H1

rd/Soft

2 -4
H5

Inter- Inter-
plied Life/Nonlife action action

Dill First-
order with
Demographic
Variables
COntrolled

weak none none
not not

tested tested

Three variable model
excluding

-raphic
Variables

tionala oonditionala none
-est modest

not not
tested tested

Higher-order
excluding
Danographic
Variables

oonditionala none

a on the condition that other vari les are not controlled

none none



2. No other tested variables contributed significant amounts of

variance to subject use after the proportions of variance for shelflist,

maste s enrollments, hard/soft and upper level enrollments were computed.

3. The pure/applied characteristic is significantly correlated with

subject book circulation. When other strong variables are not controlled,

it accounts for 15% of the variance.

4. The hard/soft characteristic is not significantly correlated with

subject book circulation, when other strong variables are not controlled.

However, when pure/applied is controlled, it is s gnificant, and accounts for

11% of the variance.

5. TOgether the hard soft and pure/applied characteristics can accoun

for about 26% of the variance of subject book circulation when other

strong variables are not considered.

6. The life/nonlife characteristic is not significantly correlated with

subject book circulation. It does not account for a significant portion of

the variance. Though it is significantly correlated with hard/soft, it does

not interact with hard/soft or pure/applied.

7. The hard/soft and pure applied characteristics cortplex

way to affeut subject book circulation. Specifically, as the combined value

of these two characteristics decreases, subject hook circulation increases.

However, the inherent complexity of the interaction is an argument against

its usefulness, especially since it accounts for less variance than the

two characteristics considered separately.

8. All other higher-order combinations and interactions are not

significant.

32



9. Hypothesis 1 (hard/soft) is weakly supported when shelflist and

wasters enrollments are controlled shelflist and masters enrollments are

not. It is moderately suppoiLed when only pure/applied is controlled.

10. Hypothesis 2 (pure/applied is not supported when shelflist and

masters enrollments are controlled. However, it is moderately supported

when other variables are not controlled.

11. Hypothesis 3 (life/nonlife) is not supported.

12. Hypothesis 4 (interaction of life/nonlife and hard/s ft) is not

supported.

13. Hypothesis 5 (interaction of life nonlife and pure/apj. tv,1 is not

supported.

Discussion

It was suggested earlier in this paper that knowledge of the relationship

between characteristics of subject matter and use of library books would

help to point the way toward a rationale for building book collections.

The rationale would emerge fiuu insights gained from sociological explana-

tion i.e., from analysis of collective behavior of scholars scientists

orstudentsin their pursuit of knowledge or applications of knowledge.

Hopefully, explanation would be intuitively as well as empirically

satisfying. Explanation would be achieved by studying the variance

use accounted for by subject characteristics. Ideally, for complete

exPlanation, total accounted-for variance would be as close to 100% as

possible. No such variance was anticipated nor computed, however. Indeed,

highest variance found, under a no-control condition, was 26%, and thus

explanation must be considerably qualified.
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At on , two major qualifications must be -n ioned: (1) the group

studied, and (2) conditions of control. The first qualification is that

subject book use was by graduate and undergraduate students. Faculty use

was not considered, and graduate use was largely at the masters' level.

The second qualification concerns the drop in variance when books in

the lihrary and number of enrollments were considered. The variance

contributed by hard/soft dropped fram 11% to 2%; that by pure/applied from

15% to 0%. Since the 2% for har ft was significant, it len

support to Kuhn's contention that workers

students) in disciplines with well-develo

those in disciplines with less develo

in this ca e, university

paradigms use fewer books

adignis. The support found

here is far from conclusive for at least two reasons: (1) 2% is very

and (2) for a complete test of Kuhn's hypothesis, use of books and journals

should be considered in relationship to each other

when the definition of the hard/soft characteristic is examined,

behavioral manifestations of hard and soft disciplines seem self-evident.

Storer E10, p. 2373 wrote that precision of central concepts of a discipline

is much lower when defined in words rather than numbers. Fields in which

knowledge is organized with 'considerable precision--i.e., highly quantified--

are hard, and those with low precision are soft. It seems intuitively

consistent that greater precision takes less space, and fewer books. Cbnversely,

a search for information in a soft discipline would require perusal of a

greater amount of textual space--i.e., more books.

The drop in variance from 15% tio 0% for the pure/applied characteristic

suggests that number of books held by the library and number of enrollments

must be highly correlated with the pure/applied characteristic. If this is the

than

38
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case, one measure of the pure/applied dimension then night be simply the

absolute number of persons working in orstudyingthe particular discipline.1

Number of enxo13irnts at the upper and graduate levels might well serve as

this measure. That is, pure/applied is correlated with subject book use

only because number of enrollments is correlated with Subject book use.

The specific finding of greater circulation of books in pure subjects, uere

it so, should agree with Herner's C177 findings that pure scientists made

greater use of monographs and research journals than applied scientists,

though the data are insufficient to be conclusive.

Though the relationship found between pure/applied and subject use of

bcoks was in the direction hypothesized, the argument and the findings were

weak. Why the pure/applied characteristic is not cleanly correlated with

subject book use is not entirely apparent. If anomalies of the data are

not responsible, it might be that pure/applied is less a characteristic of

the subject matter than it is of the individuals working on the subject.

omalies of the data, poor definition, biased responses, biased circulation

are other reasons which could account for the lack of .stronger relationship.

In any case, the uncertain relationship with use of books should not imply

that a firmer relationship cannot be found.

As in Biglan's study, no relationship was found between the life/

nonlife characteristic and the dependent variable. In Biglan's study, one

dependent variable was scholarly output. That is, life systems did not differ

significantly from nonlife systems on such things as publication of monographs,

journal articles, technical reports and dissertations. The agreement between

the two studies is essentially this: not only is there no difference in

0

Storer proposed that "the most inortant dimension of social variation is
the proportion of each discipline's members who are engaged in applied
activities rather than in basic research and teaching." C8 p. 18791 .
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scholarly output (luriber of publications) between life or nonlife disciplines,

there is also no correlation hetween number of hooks used and life/nonlife

disciplines. Uniformity in scholarly output by teachers and researchers in

life and nonlife subjects is reflected in uniformity of number of books

used by students in those subjects. The lack of relationship was not

unexpected since little argument could be summoned for one or the other

possibilities. The test was necessary, however, since the life/nonlife

dimension was clearly delineated by Biglan and seen to have behavioral

correlates, though differences in amount of scholarly output was not among

them. As with the pure/applied dimension, an undiscovered relationship

between life/nonlife characteristic and use of books should not =ply that one

does not exist. The agreement with Biglan's finding, however, limits the

likelihood of finding a-significant relationship between life/nonlife and

use of books.

There seemed to he more reason to expect interactions between the life/

nonlife characteristic and the two other characteristics, though none was

found. Biglan's finding, that life science scholars' preference for working

with people was more pronounced in the soft/applied areas than in hard/pure

areas, ought to have implications for scholars' use of books. Working with

people, and use of books are two forms of communication and should be cor-

related. This hypothesis was not tested, of course. Instead it provided

the argument that both should be correlated with the life/nonlife character-

istic. There is no doubt that life/nonlife is correlated strongly with the

hard/suft characteristic and somewhat with the pure/applied characteristic,

but these relationships do not appear to affect subject use of books.

4 0
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The only interaction which does affect subject book use is that between

hard/soft and pure/applied. But, their joint effect is less than their

additive effects. The reason for this is not clear.

The lack of complex statistical relationships (as hypothesized in

higher-order oombinatio ) between the three characteristics and subject book

use simplifies explanation. Put another way, no relationship requires no

explanation, especially since no prior studies showing complex statistical

relationships were found. The relationships were strictly linear.

The substance of the explanatory finding is that only the hard/soft and

pure/applied characteristics have a relationship to subject use, but, not

strongly, and in different ways.

Variability in subject book use is partly due to degree of development

of a disciplinethe cultural state of its paxadigm. The paradigm may be

either or both Kuhnian or xtonian. The variability is also partly due to

the different goals of a discipline, i.e. , with respect to investigation of

knowledge for its own sake, or for the sake of same practical social purpose.

These two things, bard/soft and pure/applied, by no means account for all of

the variability. They are not strong enough by themselves to provide a

complete rational base for collection building. Yet their very significance

indicates that further analysis of subject characteristics may prove useful.

A closer analysis of definition may reveal behavioral correlates which should

be more reliable than judgmental measures. As they relate to s ial behavl

they hint at sources of explanation for subject use.

For example, the three characteristics correlate one way or another

what-were defined as demographic or program variables. Pedefined, these

variablesbooks in the library, enrollments, credit hourscould be regar

41
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behavioral variables. Surely, sane social force influences fluct ions

in enrollment from subject to subj

Can the findings of this study help to provide a rationale for building

library collections? Yes, to sane extent. But we need to look further for

additional varian

Use of subject characteristics would have greater theoreti jusl:i-

fication in a rationale for collection building if the variance they account

for were larger. The ones studied here are certainly not sufficient for

full explanation. Additional v lance may well be found in other charac-

teristics and by better definition. Sincethere is some indication that

problems of measurement are at least partially responsible for this limited

variance, further analysis is warranted.

It is clear, however, that bOth the hard/soft characteristic and the

pure/applied characteristic, when considered in relation both to what the

library already holds and to number of enrollments, may be modestly useful

a priori evaluation of a collection building philosophy.

It can be argued that, in view of the cultural and social relationships

between individuals working in or interested in a particular subject, it is

perfectly normal and to be expected that relatively more books in some

subjects would be used than in others, and that book selection consider these

relationships. That is, collection building ought to be based at least

partially, on cultural and sociological requirements of disciplines rather

than on misunderstood or ill-defined economic schemes such as Fermin

Plans or blanket orders with commercial or university presses. Schemes

whose only intention is to guarantee acquisition of as many diversified

titles as possible without regard to university programs and without regard

to differences between disciplines will not be wholly satisfactory.

e1 2



39

It should be clear that the disciplines do differ, that the differences

involve both the nature of the subject matter, and the scientific or

scholarly behavior of the persons involved with the subject matter, and that

the differences are measureable. The behavior may have manifestations in

output, as studied by Biglan or in use of that output as studied here.

When use is the criterion, it has immediate intRrest for library collections.

When the relationships between use and subject matter are clear, the

rationale begins. Cliltural and sociological analysis of disciplines should

reveal sane of those relationships.

Further Researdh

Correlations night be raised by more careful definition of the

characteristics, better operationalization, and better measurement. Life/

nonlife might be redefined as four or more variables, distinguishing between

socialbiological, human and animate characteristics. The meaning of

tercorrelations between hard/soft, pure/applied and life/nonlife might be

expilored. Behavioral alternatives .to judgoental measures should be sought.

Other characteristics might be found in the literature of psychol

sociology of science. Sane possibilities are: creative, empirical,

exact/inexact, abstract/concrete, service/nonservice, physical/non-

physical, prestige and interest.

FOr a full test of Kuhn's hypothesis, the interrelationship betwe

,mok and per odical use should be examined. The neaning of paradigm

development as it involves differences in the learning, teaching and resear

process between students and faculty, Should also be examined.
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A major question involves the cybernetic relationship between books

already in the library and books used. That is, to what extent do books

used determine which books the library selects? And to what extent do

books already owned by the Library determine which are us And what are

the delimiting variables?
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Discipaines: Are they hard or soft or

somewhere in between?

Scientific and scholarly fields are often said to vary in their

development or maturity. That is, some fields have a larger body of

accepted laws, theory and agreed-upon methodol The more mature

a fleln, the more of these things they share and agree on. Fields

uith much agreement are often called "h '" and those with little

agreez:ent often called "soft."

On the ne:ct two ages is a list of acadric fields in Nihich

courses are taught here at USL. Next to each line PLACE AMIN which

hest ind4-mtes your answer to the following.

ExE_

ield, hcurru
or share

drre'cdo1oqyit rnay have?

A mark to the left indicates less agreement, or "soft;"

one to the right, rore agreement, or "hard;" one near the
center indicates not clearly one nor the other.

T w
Soft

-5
LOSS

Hard

+5
More
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Disciplines: Axe they pure or applied

so, dhere in between?

ScientifIc and scholarly fields axe often said to be either

pure or applied. One scholar defined pure sci ce as

basic and experimental research, ex7
press= a ned to know, understand
or explain.

ed science

active engaqement in finding 'Practical
- -

a Plications o= what has previc5Usly
ly discovered,

rined or

Few scholars wou_Ld agree that a field is entirely pure or entirely

applied, and that most, if not all fleEs, fall somewhere in between.

On the next two paes is a list of the academic fields in which courses

are int here at USL. On the line next to each sUbject, PLACE AriARK

at whichever point best indicates your an er to the following.

From our ordn knowled a of each field,
Ntiat extent would you say the field is pure
or Ar2plied?

Please rark each field including those you would not normally regard as science.

A mark to the left indicates it is more pure than applied;
a mark.to the right indicates it is more applied than pure.
A-mark near the center indicates either a balance, or not
clearly one or the other.

Astroni

4 8



partre,
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Disciplines: Are they n life sys eras

or nonlife systems or sortthfr in between?

Scholars and scientists often nake sharp distLncticns between

'lc disciplines which are concerned -ith "life" systems and those

concerned with "nonlife" systers. Life systems may imclude social

well as biological areas. Nonlife systems qould include areas con-

cernec wIth the study of the abstrP t and inanimate objects The dis-

tinction seems Obvious perhaps. Most sub--

or'the other. But sdhjects may include elem

clearly one

Df both life and

nonlife systemsbiothysics, for example.

On the nart two pages is a list of t academic fields im which

courses are taught here at USL. Next to each subject is a line. On

eaan lim- PLACE AYAPa at whichever point best indicates yqur

to the following.

1:_yanour own knowledge of each field, to what
extent would you say the field i- life-oriented

_
_

or non-life-orieni

45

A mark to the left indicates the field includes more
nonlife than life concerns; a nark to the right indicates
nore life than nonlife concerns; a mark near the center
indicates either a balance, or not clearly one or the other.

nonlife life
nonbiological biological

inanimate, abstract social, animate
-5 0 +5

Biophysics
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